philosophy of science (or any particular program within the philosophy of science). This question, a question that has played a major role in methodological writing from Hutchison (1938) through Blaug (1992) , Caldwell (1994) , Hausman (1992) , and others-and one, I might add, that has, directly or indirectly, occupied a large amount of my own professional attention (Hands 2001 )-is quite different from the question here. The methodological question asks whether economic practice conforms to what certain philosophers say about science in general, and I will focus on how the disciplines themselves compare. For example, one could note that two cultures, say A and B, are surprisingly similar-and ask why that is the case-and that would be very different from asking whether the people in B live up to the behavioral norms recommended by those in A.
The second non-question involves a literature that I have elsewhere (Hands 1994 ) called the "economics of scientific knowledge" (ESK), a literature that takes economic theory as given and tries to employ it as a resource in the philosophy of science. One of the many questions addressed in this literature is whether what economists say about economic efficiency in microeconomics can be used to address questions about epistemic efficiency in science. Although this literature is neither as extensive, nor perhaps as familiar to most historians of economic thought as the traditional methodological literature, it is clearly another way that economic theory of a particular period might be related to work in the philosophy of science. But like methodology, the economics of scientific knowledge is not the issue here. To continue the analogy of the two cultures, ESK asks whether the tools found in culture B would be useful to those in A, and I am interested in the more general comparative question of how it is that A and B are similar, as a precondition to addressing the question of how they came to be that way. With this short digression about what I am not going to discuss, it is time to turn to the topic at hand.
II. THE SIMILARITIES ARE UNCANNY
During the 1950s both economics and philosophy of science moved from having a variety of competing approaches and research strategies to having a single, almost unanimously accepted, mainstream or standard view. In economics it was the "neoclassical synthesis" which combined neoclassical (particularly Walrasian) microeconomics with Keynesian (particularly IS-LM) macroeconomics. The synthesis provided a (seemingly) unified theoretical framework that, as Samuelson put it in his introductory text, demonstrated "that the broad cleavage between microeconomics and macroeconomics has been closed" (Samuelson 1964, p. 361) . Key texts for the neoclassical synthesis include Hicks (1937 Hicks ( , 1939 , Lange (1944) , Patinkin (1965) , and Samuelson (1947) , with Samuelson's Foundations being the most important single document. Although the literature was substantially more mathematical than the economic theory of a few decades before, and, as I define it, actually included mathematical general equilibrium theory (Arrow and Hahn 1971, Debreu 1959) , it should not be viewed as just the Bourbakian high formalism of the Arrow-Debreu model (Blaug 2003) . For this discussion the neoclassical synthesis essentially means what was being taught in graduate economics courses in 1965.
In philosophy of science the relevant mainstream was the so-called logical empiricist "received view," a label popularized by Fred Suppe (1977) , that combined elements of the 1930s logical positivism of the Vienna Circle with various modifications introduced after the locus of research (and many of the relevant scholars) moved to the United States. Key texts for the received view include Carl Hempel (1965 ), Ernst Nagel (1961 , and Hans Reichenbach (1968) . The objective of the received view was to provide a unified philosophical analysis of scientific knowledge that explicated both its logical structure and cognitive significance. Key features of the program included an emphasis on the logical structure of science, a distinction (though not always strict) between the theoretical terms/statements of a theory and its empirical/observable implications (with correspondence principles connecting the two), a concern for the structure of scientific explanation based on universal laws (the so-called Deductive-Nomological, or D-N, model of scientific explanation), and a broad commitment to the empirical character of scientific knowledge. In Stephen Toulmin's words: "At its most grandiose, the ambition was to establish epistemological foundations, not merely for individual theories . . . nor merely, for an 'ideal type' of theory, but . . . for positive science in its entirety" (Toulmin 1977, p. 602) . During the first half of the twentieth century, scientific philosophy had been quite pluralist-with various pragmatisms playing a role in the U.S. and various interpretations of positivism, neo-Kantianism, and conventionalism competing in Europe (Cartwright et al. 1996 , Friedman 1999 )-but by the late 1950s a single received view had emerged that was capable of being codified in philosophy of science textbooks (Hempel 1966) .
These two stabilizations took place simultaneously, primarily in the United States (with a substantive contribution from central European emigrants), and do not seem to be correlated with similar stabilizations taking place in other fields of inquiry at this particular place/time (i.e., there was not a similar stabilization taking place in physics, biology, psychology, etc.).
It is curious on the face of it that the development of these two fields occurred in such a similar manner, but the topic gets even more interesting when one looks at some of the common features in close detail. A partial list of the commonalties between mid-twentieth century mainstream economics and mainstream philosophy of science includes the following:
(1) Both fields looked to mathematical formalism to bring order to the foundations of their respective subject matter. For economics it generally involved calculus and real analysis, and for philosophy of science it was formal logic and set theory, but the notion that one underlying formal-axiomatic structure could be found to undergird all of the important ideas within the discipline (and the notion that one of the main problems with their predecessors was the lack of such formal underpinnings) was common to both fields.
To emphasize the point, compare Stephen Toulmin's statement of the "central axiom of the Viennese tradition" with Paul Samuelson's statement from the first page of Foundations:
They all assume that . . . the established intellectual context of a science or scientific theory can be exhaustively represented as a "logical system"-that is, that the theoretical concepts and conclusions of the science are related to one another, and to the observational evidence on which they are based, in a formal network of logical relations-and that the consistency, richness, and logical structure of this network determine the validity, and/or degree of establishment, of the theoretical concepts and conclusions in question (Toulmin 1977, p. 603) .
The existence of analogies between central features of various theories implies the existence of a general theory, which underlies the particular theories and unifies them with respect to those central features. The fundamental principle of generalization by abstraction was enunciated by the eminent American mathematician E. H. Moore more than thirty years ago. It is the purpose of the pages that follow to work out its implications for theoretical and applied economics (Samuelson 1947, p. 3, emphasis in original) .
(2) Both were concerned with "rationality": scientific rationality in the case of philosophy of science and economic rationality in the case of economics. The two notions of rationality have traditionally been considered quite different, with scientific rationality being a version of epistemic rationality (what it is rational to believe) and economics, at least rational choice theory, being a version of practical rationality (what it is rational to do or choose), but some version of rationality is key in both cases. As theories of rationality, both are subject to either a normative-prescriptive interpretation (what one ought to do to be economically or scientifically rational) or a positivedescriptive interpretation (what economic agents-at least most, or on average, or the representative-actually do, and what scientists-at least the best scientists-actually do). Although it is clear that most economists, during the period under discussion (or today), would defend the positive-descriptive interpretation of their science (at least as the proper goal, if not always successfully achieved) and that most philosophers of science, during the heyday of the received view (or today), would defend the normative-prescriptive interpretation of their endeavors (again, at least as the goal), it is equally clear that these issues have been hotly, and similarly, contested within the two fields. I will discuss philosophy of science first.
Although received view philosophers of science generally took the position that the discipline's main task was the justification of scientific knowledge, most also seemed to believe that the actual history of (at least great) science had in fact been consistent with the received philosophical characterization. Of course one of the main reasons for the breakdown of the received view was the general recognition, sparked by the work of Thomas Kuhn and others, that such a belief was not consistent with the historical record of (even great) science. A struggle over the proper place of the normative and the positive in the philosophy of science ensued and continues to the current day. The new temporary equilibrium within the philosophy of science seems to be that while the philosophy of science is, and must be, primarily normative-it is after all the philosophy, not the sociology or anthropology, of science-any successful theory will need to be much more sensitive to actual scientific practice than was the case with the received view.
A similar struggle has occurred within economics, but with the criticism (and the corresponding "give") going in essentially the opposite direction. Economists have traditionally insisted that economic science should be descriptive and that normative concerns about what ought to be have no place in (at least pure) economic theory. In recent years though, this traditional disavowal of the normative seems to be waning a bit among economists (at least with respect to rational choice theory). One response to the flood of research coming out of experimental psychology, behavioral economics, and experimental economics that emphasizes the poor fit between rational choice theory and the actual behavior of economic agents in certain, particularly laboratory, environments, has been to redeploy rational choice theory as a normative standard or baseline-a theory that tells us what economic agents ought to do in order to be rational (or behave/choose rationally)-rather than as an attempt to describe economic behavior. Although this normative interpretation of economic theory has not had the impact on economics that the descriptive history of science has had on the philosophy of science, it does emphasize the point that both are fundamentally about rationality, and that the proper characterization of the relevant notion of rationality has been contested in both fields.
(3) Both the neoclassical synthesis and the received view offered a "synthesis" that (for a while) effectively eliminated, or at least mitigated, a long-standing tension between prediction and explanation within the two fields. In philosophy of science, the tension was between a conception of science as primarily explanatory (as uncovering the deep, underlying causal mechanisms at work in the world) and the empiricist conception of science as mere re-description (as simply "saving the phenomena" by re-describing empirical observations in a more compact or useful form). Ideally science should do both, adequately explain and accurately predict, but philosophically the two views are difficult to reconcile. One seeks to go beyond the appearances to uncover the hidden causes, while the other insists that appearances are the only source of knowledge and that going "beyond" observation means doing metaphysics rather than science. Given its positivist roots, the received view was unabashedly on the side of re-description (for some this preference was grounded in empiricist foundationalism, for others it was conventionalism, and for still others it was a version of naturalism). But while mere re-description might be fine in purely academic debates, logical empiricism also had a pro-science message for the street; and one needs something deeper and more explanatory than a mere constant conjunction of sense experiences to replace either the active hand of a jealous God or of Hegel's history. Although a detailed discussion of exactly how the received view eliminated this tension is beyond the scope of the current discussion, the bottom line is that the program's concept of a universal scientific law combined with the D-N model of scientific explanation (particularly the symmetry aspects of such explanations) effectively did the trick. Scientific laws were grounded in, and obtained their cognitive significance from (and only from) empirical observation, but could be used to provide scientific explanations that provided science-based alternatives to the "explanations" that had traditionally been offered by religion, metaphysics, and other competing forms of life. A successful synthesis indeed.
In the case of economics, the synthesis actually seemed to eliminate two related tensions. The first is the tension between microeconomics and macroeconomics: specifically the potential tension between the rational choice-based economics of individual behavior and the highly aggregated theoretical framework of Keynesian macroeconomics. Of course much of the most important theoretical work during the 1950s and 1960s focused on resolving this tension by providing maximization-based microfoundations for the main theoretical constructs of Keynesian theory (consumption function, investment function, etc.). But while the neoclassical synthesis is wellknown for reconciling micro and macro, it is less recognized that it also helped reconcile a related tension between economics as a predictive science and economics as an explanatory science. Economists had traditionally wanted both of course, but there was often a tension between the two. In particular, the standard microeconomic model of homo economicus seemed to explain almost anything economists wanted to explain, but it consistently came up short when it was asked to make empirical predictions about the future behavior of economic agents (individually or in markets, but particularly in the former case). The then-standard Keynesian model seemed to do just the opposite. The "psychological laws," "liquidity preference," and "animal spirits" that Keynes used to explain the aggregate relationships in his theory appeared to provide very little in the way of "explanation," but they did a very good job (at least for a few decades) predicting the time path of the aggregate variables and how those variable changed with various policy regimes. The neoclassical synthesis consistently promised, and for a while seemed to effectively deliver on, the reconciliation of both of these antagonistic forces. Since the IS-LM model was just a low-dimensional case of a Walrasian system with few special assumptions, the micro inherited (or seemed to inherit) the predictive power of the macro, while the macro inherited (or seemed to inherit) the explanatory power of the micro. Much to the chagrin of Austrian and Marshallians on the micro side, and Cambridge fundamentalists and Post-Keynesians on the macro side, the "synthesis" seemed to eliminate both the micro-macro and the explanation-prediction tensions simultaneously.
(4) Related to the preceding point, it should be noted that both views had a static conception of their respective subject matter. The received view, following the Western epistemological tradition more generally, focused on what was and what was not knowledge at a particular point in time. There was, of course, a general interest among philosophers in the question of how scientific knowledge might change qualitatively over time, but despite that interest such a dynamic theory was not what philosophy of science provided; the growth of scientific knowledge was officially associated with a new theory subsuming the empirical content of its predecessor: a quantitative, rather than qualitative, change. This attitude ultimately gave way to a more dynamic concern in the post-Kuhnian era, but the main focus of the received view was the relatively static comparison of cognitively significant content.
Of course the neoclassical synthesis was also static. The relevant models on both the micro and macro side were equilibrium models and the main tool of analysis was comparative statics. The system was assumed to be in equilibrium for a particular set of parameter values and the relevant "analysis" involved changing these initial parameters (quantitatively) and recording the corresponding changes in the equilibrium values. The standard economic model consisted (and for that matter still consists) of three parts: primitives, parameters, and (dependent) variables. A comparative statics exercise involved determining how the dependent variables change as a result of a change in the parameters with the primitives held constant. Qualitative changes in the primitives-tastes (utility functions) on the demand side or technology (production functions) on the supply side-may have an impact the economy or model in question, but explaining the impact of such changes is not the responsibility of economic theory. Research in behavioral economics, evolutionary economics, and other fields has started to change this, but these are relatively recent developments.
(5) The previous discussion of comparative statics brings out another common feature; both of the programs differentiate their own spheres of analysis from that of psychology and sociology in the same way. Let me start with the more familiar case of economics. As noted above, the neoclassical tradition starts with tastes and technology as given primitives; they may be important to economic activity, but they are not things to be explained by economic analysis. Although the exogeneity of tastes and technology is well-known feature of neoclassical economics, the same applies to IS-LM Keynesian macro as well. The various propensities and preferences that lie behind the aggregate relationships in such Keynesian models are as much outside the economic analysis, and determined by psychological and sociological factors, as they are in Walrasian theory. Such givens change, but why and how they do so are not legitimate questions for either Keynesian or Walrasian theory.
Received view philosophy of science, following Reichenbach (1938) , treats the relationship between the "logic of discovery" and the "logic of justification" in precisely the same way: "problems in the context of discovery properly are the concern of psychology and history, not philosophy; epistemology is occupied only with the context of justification" (Suppe 1977, p. 115) . Philosophy of science is concerned exclusively with problems of philosophical justification-the logic and cognitive significance of a scientific hypothesis, empirical confirmation, scientific explanation, and such-exactly how someone came up with a particular scientific hypothesis in the first place is not the subject of philosophical analysis. Like the preferences of Walrasian agents, the received view takes such things as given, to be explained, if at all, by psychology or social conditions, and not subject to rational analysis.
(6) The rise to dominance of these two views was preceded by a period of relative pluralism and the absence of any single unified mainstream (Morgan and Rutherford 1998) , but in the United States both views displaced a specific endemic research program: pragmatism in the case of philosophy of science and institutionalism in the case of economics. In both cases the previous program had been much less cohesive than that which replaced it, but nonetheless there did exist a previous intellectual framework that was displaced (in part by absorption) by the rise to dominance of these two programs. This would not count for much as a common feature-after all every program displaces something that came before-it if were not for the fact that pragmatism and institutionalism were such interconnected sets of ideas. There is, of course, a connection between the ideas of John Dewey and Thorstein Veblen, but there were also many other linkages between pragmatic philosophy and institutionalist economics: with institutionalists often drawing philosophical inspiration from pragmatism and pragmatism often looking to institutionalism for guidance in political economy (e.g., Yonay 1998). If one takes the admittedly controversial position of linking pragmatism and institutionalism into single social philosophy, then the received view and the neoclassical synthesis replaced essentially the same set of ideas. Much of the recent work on the rise of logical empiricism within the literature on the history of philosophy (Howard 2003 , Richardson 2002 emphasizes precisely this political-economic character of the transition from pragmatism to the received view.
(7) Finally, it is clear the Cold War mattered to both the neoclassical synthesis and the received view. Defeating communism and the successful promotion of capitalist democracy required victory in economics and in science (Amadae 2003 , Bernstein 2001 , Reisch 2005 . The enemy both advocated an alternative economic system and threatened with advanced scientific weapons. Victory required an economy that could be scientifically managed at the macro level, but still remain fundamentally grounded in free market institutions, as well a system for generating scientific knowledge that could be directed in the national interest, while still nurturing the unfettered creativity of the individual scientist. The neoclassical synthesis and the received view both served admirably to this end.
These seven points are only a sample of the various connections and common features that could be cited as similarities in the two research programs, but even if one is not willing to accept everything I have mentioned, there still seems to be something very curious here that needs to be explained. So I repeat the question: Why is it that mainstream economics and mainstream philosophy of science during this period look so much alike? III. A BRIEF LOOK AT SOME POTENTIAL EXPLANATIONS OF THESE SIMILARITIES As I said in the beginning, I will not attempt to provide a detailed answer to this question: in part because my goal here is simply to make you aware that there is an interesting historical question that is in need of an explanation and in part because I do not have, at this point, a fully fleshed out story. I do have some ideas though, some starting points, and I would like to close by briefly discussing three of these ideas. These three story lines are a blend of my own ideas as well as arguments borrowed, or culled together, from other authors (both inside and outside of the history of economic thought).
The Vienna Circle Connection
The "roots" of both the received view and the neoclassical synthesis (and least the microeconomic portion of the neoclassical synthesis) go back to the Vienna Circle in the 1930s, and perhaps this is the answer to the question. Perhaps the two disciplines have so much in common because they have common origins in the Vienna Circle. There is an extensive literature in the history of economic thought that examines the influence of the 1930s Viennese intellectual context on the development of mathematical economics-Craver (1986), Leonard (1995 Leonard ( , 1998 , Punzo (1991) , Weintraub (1983) and others-as well as an extensive recent literature on the relationship between the social and economic context of interwar Vienna and the ideas of particular philosophers of science (Cartwright et al. 1996 , Hocohen 2000 . Although none of these authors have directly addressed the question at hand, it seems that a Viennese common origins story would be fairly easy to construct. It was not simply that the two most famous seminars, Karl Menger's mathematical colloquium on the economics side and Moritz Schlick's Thursday evening seminar on the philosophy side, were there, but rather that it was an environment awash in intellectual connections and associations, "a number of interlinked groups, with individuals often belonging to several circles, ranging from the formal gatherings of the Viennese Economic Society at the offices of the National Bankers Association, to the evening discussions at the Reichsrat Café" (Leonard, 1995, p. 742) . It was one of the most important time-place combinations in the history of Western intellectual life: a hotbed of social, political, scientific, and philosophical thought, and it was an environment without the disciplinary boundaries that demarcated economics and philosophy of science years later. Surely such things mattered in the development of two fields of inquiry with so much in common.
The Harvard Connection
A second common origins story could be told that would place the stabilization of the received view in the same place (Harvard) and same time (1939-41) that Samuelson was finishing Foundations. Roy Weintraub (1991) Samuelson had an obvious connection to the two economists, and he has frequently gone out of his way to mention both Quine and Birkhoff when discussing this period of his life (Samuelson 1998 (Samuelson , p. 1377 Weintraub 1991, p. 64) .
Another important connection between Samuelson and the SSDG involves operationalism. Samuelson's commitment (in statement if not in deed) to operationalism is well-known and has been much discussed in the secondary literature (e.g., Hands 2004 , Hausman 1992 , Lewin 1996 , Wong 2006 ). What has not been noted is the operationalist hothouse environment that existed at Harvard at the time Samuelson was finishing Foundations (technically the book was finished after he moved to MIT, but as he put it "I have always insisted that Foundations was formulated on Harvard grounds" (Samuelson 1998 (Samuelson , p. 1377 ). Not only was the person most responsible for operationalism, Percy Bridgman (1927) , at Harvard at the time (Moyer 1991) and involved with the SSDG, he also gave a paper in the group's very first meeting October 31, 1940 (Hardcastle 2003 (Hardcastle , p. 1973 . Stanley Stevens was of course also there-recall he was the main organizer for the SSDG-and he is the person most frequently credited (if that is the right word) for bringing operationalist ideas to the human sciences (in Stevens 1939) . Although Samuelson may have been introduced to operationalism at Chicago-Schultz has cited Bridgman as early as 1928 (Schultz 1928 ) and Samuelson mentioned operationalism in published work as early as 1938-it seems very unlikely that an economist who titled his dissertation "The Operational Significance of Economic Theory" (Samuelson 1947, p. vii) and spent his life praising operationalism, would not have been influenced by the events going on at Harvard when he was a junior fellow, and orchestrated, to a great degree, by those most responsible for making "operationalism" a respectable position within the philosophy of science.
Although it certainly seems obvious that one could construct a Harvard 1937-1941 (or even just SSDG) common origins story, it is important to note that since almost everyone involved was broadly positivist in their philosophical preferences-and many had actually been members of the Vienna Circle-the Harvard commonorigins story could very well be an extension, or scene-change, in the Vienna-based story, rather than an entirely separate explanatory narrative.
The Operations Research Connection
A different, and later, common origins story has been told by Philip Mirowski (2004 ). Mirowski's main concern is how the received view philosophy of science came to have its particular conception of "the social" (and why that concept looked so neoclassical). His argument is, basically, that philosophers got it from their involvement in Operations Research (OR) during, and in the years immediately following, World War II. Scientists, economists, political scientists, and philosophers all worked together at places like RAND and the particular constellation of forces at work in that OR environment contributed to a particular intellectual vision that affected, and conditioned, both economics and philosophy of science. These various forced included but were not restricted to: the imperatives of funding and professional opportunity, the cultural backgrounds of the scholars involved (in particular, the high numbers of Central European emigrants), the need to balance the command-andcontrol of military structure with the values of the capitalist democracy (that the military was supposed to be defending), and the development of a common set of mathematical tools (in optimization theory, formal logic, and statistical inference).
As Mirowski explains:
OR provided much of the metallic durability and intellectual firepower for postwar American social sciences such as decision theory . . . and neoclassical economics; but it also provided the framework for Cold War philosophy of science.
I do not intend this thesis . . . to be regarded as trafficking in vague "influences" . . . I am instead pointing out that the professionalization of American philosophy of science in the immediate postwar era grew directly out of the soil of Operations Research; that major figures of the logical empiricist movement in America served their country in dual capacities as operations researchers; that the editors of the flagship journal Philosophy of Science in the critical transition period, C. West Churchman (1951 -1959 ) and Richard Rudner (1960 -1975 , were better known as operations researchers; that philosophers of science were employed at major OR research centers such as RAND (Mirowski 2004, p. 301) .
Although Mirowski has emphasized the specific role of OR more than other authors, his general argument is consistent with recent studies in the history of economic thought such as Amadae (2003) and Bernstein (2001) , and in the history of philosophy such as Reisch (2005) .
As mentioned at the end of the Harvard discussion above, the story of these influences need not be mutually exclusive (it could meld these various influences into a single, albeit quite complex, story). Many of the philosophers involved in OR had also been associated with the Vienna Circle-Mirowski and Reisch both discuss Carnap and Reichenbach in this regard-and many were also involved in the Harvard SSDG (Quine is particularly noticeable). Of course, a large number of economists were involved in OR in general and RAND in particular (Mirowski 2002 ), but it is important to note that Samuelson was also a member of this group. In a recent interview Samuelson even admitted to authoring one of the most important documents of Cold War science policy: "Actually, toward the end of World War II, when victory was no longer in doubt, I was lent by the Radiation Laboratory to help the Vanevar Bush Secretariat draft Science, the Endless Frontier" (Samuelson in Barnett 2004, p. 531) .
IV. CONCLUSION
So how do I see the bottom line on all this? Well, it seems that we have at least three reasonably persuasive story lines (and of course there may be more). All three are a version of the common origins story, but all have an air of functionalism about them, and each points toward different elements in my set of seven common features. It also seems that while each of these story lines is separable from the other two, and that a narrative can (and in some cases has) been constructed that emphasizes one at the expense of the others, it is also quite clear that they need not be separate. It seems that a story could be told about how these two mainstreams came to look so much alike; it starts in Vienna, passes through Harvard in 1940, and finally gets redirected and reconfigured by OR and the Cold War in the 1950s.
My goal was to start a conversation about a particular piece of intellectual history involving economics and philosophy of science, and I hope that I have done so. I have tried to persuade you that the similarities between received view philosophy of science and mainstream economics during the same period are really quite extraordinary and are badly in need of an explanation. I have also suggested a few of the paths down which such an explanation might proceed but did not provide a complete story. Since I personally find the question quite fascinating, I will continue to work on my own version of the story. I encourage those of you who are (now) interested to do the same.
